a major source of signals for developmental and regenerative myogenesis. Although specific CT transcription factors have been characterized as important regulators of muscle development, secreted factors have not been yet identified in the dialogue between CT and muscle cells during embryogenesis. We have observed in the chick embryonic limb that the CXCL12 chemokine was expressed in CT, while myogenic cells expressed its receptor CXCR7, leading us to suggest that the CXCL12/CXCR7 axis might be implicated in the cross-talk between CT and muscle during limb development.
a major source of signals for developmental and regenerative myogenesis. Although specific CT transcription factors have been characterized as important regulators of muscle development, secreted factors have not been yet identified in the dialogue between CT and muscle cells during embryogenesis. We have observed in the chick embryonic limb that the CXCL12 chemokine was expressed in CT, while myogenic cells expressed its receptor CXCR7, leading us to suggest that the CXCL12/CXCR7 axis might be implicated in the cross-talk between CT and muscle during limb development.
Using gain-and loss-of-function experiments, we first assessed the involvement of the CXCL12/CXCR7 signaling on in vitro myogenesis using primary cultures of chick fetal muscle cells. Expression of a dominant-negative form of CXCR7 in myoblasts induced a decrease in the expression of myogenic markers, while overexpression of the receptor conversely led to an increase in the expression of myogenic genes. Interestingly, we observed that disruption of CXCR7 expression in vitro is associated with muscle fusion defects, highlighting a putative role for CXCL12/CXCR7 signalling in the process of myoblasts fusion during myogenesis. In addition, we demonstrated that CXCL12 positively regulates the expression of collagens and CT markers in primary cultures of embryonic chick fibroblasts. In order to determine the role of CXCL12/CXCR7 axis during limb development in vivo, we performed gain-and loss-of-functions approaches in chick embryonic limbs. Both overexpression and inactivation of components of the CXCL12/CXCR7 axis resulted in altered morphogenesis and mispatterning of limb muscles. Taken together, these results indicate that CXCL12 controls the differentiation of CT and signals to myogenic cells expressing CXCR7 to regulate muscle morphogenesis during limb development. The high mobility group (HMG) family transcription factor Sox9 is essential for the induction and maintenance of neural stem cell pool at the telencephalon during embryonic central nervous system (CNS) development. In the spinal cord and retina, Sox9 is also the master regulator that defines the gliogenic fate by mediating the neurons to glia switch among the neural progenitors. However, the genetic repertoire governing the maintenance and fate decision of neural progenitor pool in the cerebellum has remained elusive. By employing either En1-Cre or Pax2-Cre, we specifically inactivated Sox9 in the mouse cerebellum. Unexpectedly, the self-renewal capacity and multipotency of neural progenitors at the cerebellar ventricular zone (VZ) were not perturbed upon Sox9 ablation. Instead, the mutants exhibited an increased number of VZ-derived neurons including Purkinje cells and GABAergic interneurons. We demonstrated by birthdate tracing that the cohorts of neurons surplus were derived from Sox9 mutant VZ at late gestation, when normally the neural progenitors cease to undergo neurogenesis and gives way for gliogenesis. Surprisingly, glial cell specification was not affected upon Sox9 ablation, suggesting that the extended neurogenesis did not occur at the expense of glial development. Our study suggest Sox9 may mediate the neuro-to-glia fate switch in mouse cerebellum by modulating the termination of neurogenesis but not the initiation of gliogenesis, and therefore indicate a functional discrepancy of Sox9 between the development of cerebellum and other major CNS tissues. The lymphatic vasculature comprises a network of vessels that serve primarily to maintain tissue fluid homeostasis. In recent years, studies in zebrafish have uncovered new and conserved regulators controlling lymphatic development. These studies have enhanced our understanding of how lymphatic identity is established and how lymphatic endothelial cell migration is controlled. However, a major hurdle in the formation of a second vasculature is the vast expansion of lymphatic endothelial cell numbers to populate an entire vasculature.
In a forward genetic screen to identify novel factors required for lymphangiogenesis, the lymphatic and facial defects 1 (lyf1) mutant was isolated due to a loss of the thoracic duct. Phenotypic analysis of the lymphatic network using lymphatic transgenic marker strains, revealed decreased numbers of sprouting lymphatic progenitors departing the cardinal vein. Transplantation studies revealed that lyf1 function is cell autonomous to the endothelium. Furthermore, as this phenotype resembles defects in vegfc/vegfr3 pathway mutants, we examined genetic interaction and found that the loss of a single allele of vegfr3 in the lyf1 mutant background strongly enhanced lymphatic phenotypes. The Vegfc signalling is essential for lymphatic development and lymphatic endothelial cell proliferation in all vertebrates. Upon ectopic overexpression of Vegfc, we found that Vegfc driven proliferation is dependent on the function of lyf1, identifying lyf1 as a necessary downstream component of this signalling pathway. Current analyses of mosaic embryos suggest that lyf1 function permits the proliferative response to Vegfc signalling.
Finally, applying whole genome sequencing based homozygosity mapping, and candidate gene knockouts using CRISPR technology, we have identified the causative gene. lyf1 encodes an RNA helicase involved in transcription and not previously known for a role in vascular development. This mutant offers unique insights into the molecular and cellular mechanisms essential for the expansion of a new vasculature from a limited pool of progenitors. doi:10.1016/j.mod.2017.04.447
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